The failure of uncovered interest rate parity (UIP) is a well-known phenomenon of the last thirty years. UIP failure is more prominent in advanced economies than in emerging market economies. Typically, UIP estimation for an advanced economy generates a negative coefficient, meaning that a higher interest rate in advanced economy A will result in the appreciation of economy A's exchange rate. For emerging market economies, higher interest rates usually correspond to future depreciation, although this depreciation is not sufficient for UIP to hold. This paper shows that UIP holds in Russia better than in other emerging market economies when the UIP equation accounts for a constant risk premium. Consequently, there is no forward premium puzzle for Russian data for 2001-2014. To determine the results for Russia and to compare them with the results for other countries, we estimate UIP first for Russia and then for advanced and emerging market economies using seemingly unrelated regressions and panel data analysis. By comparing the profitability of static and dynamic carry trade strategies, we also confirm that in emerging market economies, risk premiums are often constant, whereas in advanced economies, risk premiums are almost always volatile. This may explain why UIP holds better in emerging market economies. It also enables us to formulate a hypothesis that macroeconomic policies of emerging market economies (e.g., the accumulation of large foreign exchange reserves) stabilize risk premiums.
Introduction

What is the uncovered parity puzzle and how is it related to carry trade and to the forward premium puzzle?
Uncovered interest parity (UIP) has been widely used as an exchange rate prediction tool over the past forty years. Dynamic stochastic general equilibrium (DSGE) models used by central banks also use the uncovered parity of interest rates to simulate exchange rates. UIP failure challenged such models and motivated economists to make ad-hoc amendments to account for deviations from UIP (Adolfson et al., 2007; Kollmann, 2004; Wang, 2010) .
UIP is no-arbitrage condition in equilibrium:
where i is the nominal interest rate and where s is the inverse exchange rate (the value of USD in RUB in our example). When UIP holds, a higher risk-free interest rate, e.g., in Russia compared to the U.S., denotes expectations for Russian ruble depreciation. A persistent failure of UIP means that investments made in a currency with higher interest rates will earn stable profits due to the interest rate spread between the two countries and due to an increase or insufficient decline in the rate of that currency. The failure of UIP is reflected by the use of carry trade strategies and by the forward premium puzzle.
A forward premium puzzle occurs when UIP is tested using a time series. Bilson (1981) , and Hansen and Hodrick (1980) use a time series analysis to show UIP failure. The β factor is negative in the regressions: a higher interest rate is followed by appreciation.
At the same time, several studies have demonstrated that the forward premium puzzle can be shown to be non-existent in some cases. For example, the forward premium puzzle is not confirmed over long time periods of five to ten years (Chinn and Meredith, 2004; Chinn, 2006; Chinn and Quayyum, 2012) . The forward premium puzzle is much less common in emerging market economies (EMEs) than in advanced economies (AEs) (Bansal and Dahlquist, 2000; Frankel and Poonawala, 2010) .
The carry trade approach is an investment strategy through which an investor borrows in a currency with a low interest rate while at the same time making investments in a currency with a high interest rate. High and sustainable returns ensured by the carry trade strategy have been demonstrated, for example, in Burnside et al. (2012) , and Menkhoff et al. (2012) . Galati et al. (2007) presents a measure for the volume of carry trade transactions. The profitability of such currency strategies appears to spur highly volatile international capital flows .
A number of works on exchange rate trends have attempted to explain why interest parity may be not realized while carry trade may earn income. Engel (2015) presents a survey of literature dedicated to possible explanations for why the λ of equation (2) can deviate from zero.
where λ is the deviation from interest parity, i * is the foreign interest rate, i is the domestic interest rate s is the exchange rate logarithm, and E t s t+1 is the next period expected exchange rate logarithm. First, market agents may require higher returns from a foreign asset when there is a premium for the exchange rate risk (Backus et al., 2001; Brandt et al., 2006) . Second, expectations can be irrational. Third, the peculiarities of the foreign exchange market and of its microstructure and capital controls can affect the realization of interest parity (see an overview in Evans, 2011).
Earlier UIP estimates for Russia
For Russia, the hypothesis on deviations from uncovered interest parity, given different exchange rate regimes, is tested in Gurvich et al. (2009) based on a time series for 2001 to 2008. In other words, the authors verify the existence of the forward premium puzzle. According to their findings, the deviations from UIP occured in 2005 as a result of the transition from dollar targeting to dual-currency basket targeting and due to higher levels of uncertainty that resulted with respect to the future foreign exchange rate. To explain what they discovered, the authors hypothesized that the exchange rate trend is easier to predict for EMEs. Frankel and Poonawala (2010) attribute the comparatively better precision of exchange rate estimates in such economies to high inflation and accordingly to the stable exchange rate trend.
At the same time, this raises questions regarding how this hypothesis corresponds to those revealed in Clarida et al. (2009) and Menkhoff et al. (2012) : the profitability of the carry trade strategy increases (UIP is increasingly farther from realization) as exchange rate volatility decreases (higher volatility points to a greater degree of error in estimates of the future exchange rate).
If hypotheses formulated in Frankel and Poonawala (2010) , Clarida et al. (2009), and Menkhoff et al. (2012) are correct, then UIP never holds. If the exchange rate is highly volatile, no carry trade occurs. However, the forward premium puzzle remains. When exchange rate volatility is low, the forward premium puzzle does not exist, but carry trade does (Table 1) . At the same time, the results presented in this article indicate that UIP holds in several EMEs.
With a longer time series at our disposal, we attempted to test UIP in Russia between 2001 and 2014. We found that the forward premium puzzle is not verified by Russian data for the period reviewed, including both a period of constantly increasing real exchange rates and a period of higher uncertainty with respect to the exchange rate trend, whereas the β factor is close to one. At the same time, the free constant α in the equation for evaluating UIP over the time series does The following text is divided into three sections. The first part verifies that UIP is realized when using Russian data, and it formulates a hypothesis that explains why UIP is realized in Russia but not in the majority of other countries. The second part verifies the existence of a forward premium puzzle in EMEs and AEs and evaluates the role of risk premium volatility in returns on carry trade investments in such countries. The concluding section presents our main findings.
Verification of UIP realization using Russian data
Realization of covered interest parity (CIP)
The simplest proof that CIP holds is that the forward market exists. If covered interest parity were not realized, this would imply that the stable arbitrage serves as an obstacle to market existence (Frankel and Poonawala, 2010) .
There are also two standard approaches to check that CIP holds: econometric and descriptive approaches (an analysis of gaps between the actual interest rate and "implied" interest rate based on the forward exchange rate). Using the econometric approach, Gurvich et al. (2010) found that covered parity has been real- 
where f t is the forward rate; s t is the spot rate; and i * is the foreign interest rate (LIBOR in USD). During the crisis, covered parity did not hold for a great number of currencies as a result of the sharp rise in the counterparty risk premium (this premium is usually considered to be effectively zero for short-term inter-bank loans; see Baba and Packer, 2009) We can see that CIP held 2001 to 2014, except for the crisis period. The volatility of mosprime_implied around the mosprime series (see Fig. 1 ) may be attributed to the quality of data obtained by aggregating information across various counterparties. . We use the same method to evaluate the role of risk premium volatility as that used in Burnside (2015) . Dynamic carry trade occurs when an investor takes a long position in a currency if it demonstrates a positive forward premium at the present moment. Static carry trade denotes that a long position in a currency is taken when the average forward premium exceeds zero over the entire period considered. The difference between forward and future rates is equivalent to λ from equation (2). The excess in returns from the static carry trade over dynamic carry trade suggests that a constant risk premium explains the profitability of carry trade in Russia.
Deviations from UIP: carry trade and the forward premium puzzle
where x dyn is the returns on dynamic carry trade, x stat is the returns on static carry trade, and sign(...) returns the sign of the expression in parentheses. Russia. This result may depend on data that we use, as the analysis focuses on the difference between risk-free rates on loans maturing in 1 month. A negative forward premium for the ruble was observed during the mid-2000s, when the US Federal Reserve could not raise long-term interest rates and instead raised shortterm rates. Consequently, short-term risk-free ruble rates were lower than the corresponding USD rates. If we look at rates on 10-year government bonds, we can easily see that ruble rates exceeded USD rates during this period.
There are reasons to believe that a constant risk premium underlies returns on carry trade transactions for the ruble. If the forward premium puzzle is explained by the volatility of risk premiums, then we should see no forward premium puzzle in Russia's case.
Forward premium puzzle
No forward premium puzzle is observed from monthly Russian data for the period of 2001 to 2014. The β factor in equation (6) is positive and approaches 1:
where α is a constant, β is the estimated coefficient, and ε is the error. Below are the estimates of the β factor based on the simple least squares method and on weighted least squares for the entire sample and for the sample excluding months of the 2008-2009 crisis (Table 2) . It should be stressed that in all specifications of equation (6) for the Russian ruble, the free constant is significant and is equal to approximately 0.005 (reminder: the equation is evaluated in logarithms).
Including the 2008-2009 crisis period in the sample would be inappropriate, as covered interest parity did not hold at that time. However, losses incurred during currency crises may offset returns on foreign exchange carry trade strategies. Due to this offset uncovered interest parity may hold over longer time horizons.
Weighted least squares is used to account for increased variance in the errors after 2008. 
Main results and their interpretation
As is shown above, the forward premium puzzle was not observed in the RUB-USD pair between August 2001 and May 2014 except for the period running from October 2008 to February 2009, when the CIP was not realized. Therefore, the transition from targeting the USD to targeting the dual-currency basket did not entail a forward premium puzzle (UIP failure) as assumed in Sokolov et al. (2009) . The rise in uncertainty with respect to the real exchange rate of the ruble after 2008 and 2009 did not lead to a forward premium puzzle either, as could be assumed from the hypothesis in Frankel and Poonawala (2010) .
UIP holds when we include the constant term in equation (6). A significant constant means that the forward premium does not fully explain changes in the exchange rate. We can assume that this constant reflects the constant risk premium.
The interpretation of the significant constant in equation (6) corresponds to the result shown above: a constant risk premium explains carry trade returns. The existence of a significant constant helps link UIP with the result obtained in Menkhoff et al. (2012) using data for 2004-2010, when the ruble offers some of the highest returns in currency portfolios that utilized momentum strategies (a version of a speculative foreign exchange strategy). Momentum strategies in Russia brought earnings based on the risk premium, which is reflected in the constant in equation (6).
The period under consideration can be divided into two parts: before and after the 2008-2009 crisis. The first part is characterized by rapid economic growth, an inflow of capital, the accumulation of foreign debt in foreign currencies, a stable increase in the real exchange rate despite attempts to target the exchange rate, and an accumulation of international reserves. After the crisis, the economy witnessed considerably slower growth, increased and stabilized spread between rates on Russian and global inter-bank markets, the Bank of Russia transitioning towards inflation targeting, real rates on deposits exceeding zero more often (Fig. 3) , and slightly slower reserve and debt increases.
The trend towards a continuous ruble appreciation and increased capital inflow (observed until the 3 rd quarter of 2008) stopped. The rate became more difficult to predict after 2008. Contrary to the hypothesis of Frankel and Poonawala (2010) , which argues that in EMEs the forward premium puzzle holds due to the simplicity of predicting the exchange rate, data for the period following 2008 suggest absence of the forward premium puzzle in Russia at that time as well.
Hypothetical explanation of the facts implies that UIP held in Russia in the 2000s and thereafter, if the constant currency risk premium is taken into account. The constant value of the risk premium is attributable to two factors:
(1) the vast majority of foreign debt was denominated in foreign currencies; (2) the Bank of Russia accumulated reserves, providing "insurance" for banks and for major companies, which in turn accumulated foreign debt. This hypothetical explanation is supported by the following empirical facts. Foreign exchange risk was borne by foreign debt borrowers, i.e., major national banks and companies. From 2004 to 2014, the share of foreign debt denominated in Russian rubles ranged between 15% and 25% (Fig. 4) . At the same time, nearly all foreign debt was accumulated by banks and major companies.
The considerable reserves accumulated by the Bank of Russia insured banks and companies against foreign exchange risk. The Bank of Russia supported the banking sector during the foreign exchange crises of 2014 and 2015 and EMEs tended to accumulate large international reserves while the private sector accumulated short-term foreign debt (Rodrik, 2006; Alfaro and Kanczuk, 2013) . The share of Russia's short-term foreign debt (up to 1 year according to the Bank of Russia's methodology) has not exceeded 25% since 2004. At the same time, events occurring in 2008 showed that the economy was susceptible to margin calls: the drop in collateral prices led to capital flight (IMF, 2012b) .
The foreign debt functioned as a source of cheap investment financing for banks and major companies in Russia while the ruble was on the rise. International reserves acted as insurance. The growth of reserves was accompanied by an increase in the money supply and by high inflation, costs that the economy had to endure while accumulating foreign debt and international reserves.
In Russia's case, the accumulation of debt by the private sector and the simultaneous accumulation of reserves by the Central Bank resulted in low borrowing costs for banks. This was at least one of the factors that kept the real rate on deposits below zero (see Fig. 3 ).
UIP in advanced and emerging market economies
We can use data on AEs and EMEs to test the hypothesis formulated in the above section, according to which the risk premium is less volatile in economies where the foreign exchange risk of economic agents is insured by the central bank. Consequently, such economies have no forward premium puzzle.
First, we verify the existence of a forward premium puzzle for two groups of countries. The test results show that this phenomenon is almost non-existent in EMEs. Moreover, the significance of the free constant in equation (6) is evaluated for each country studied assuming that the absence of a forward premium puzzle coincides with the existence of a significant constant. The result obtained in Burnside (2015) was confirmed: in AEs, returns on carry trade financial portfolios are attributable to a volatile risk premium whereas in EMEs, returns on carry trade financial portfolios are attributable to a constant risk premium.
The forward premium puzzle in AEs 3 and EMEs
Equation (6) is estimated using unbalanced panel data gathered for 38 countries from the Bloomberg 4 database. The number of countries in the sample was limited by the availability of data on forward foreign exchange rates. The observation begins in 1984.
We excluded observations related to periods in which the CIP did not hold from the series, following DellaCorte et al. (2015) . We used monthly data and month-ahead forward rates.
The results of the panel analysis reveal differences between AEs and EMEs and are consistent with the results of Bansal and Dahlquist (2000) and Frankel and Poonawala (2010) . The forward premium puzzle was not confirmed for the group of 28 currencies of EMEs and was confirmed for the group of 10 currencies of AEs (for calculations related to Eurozone countries, we used only one currency without taking into account earlier data, e.g., the French franc). Table 3 shows our main results.
According to Hassan and Mano (2014) , estimates of the β factor in a regression based on data without a panel structure (pooled regression) are biased downwards. In other words, the average value of the β factor creates a distorted perception about interest parity across groups of countries. At the same time, this peculiarity does not disprove differences between AEs and EMEs in realizing UIP. Tables 4 and 5 show the estimates of the weighted least squares test for each country and for the system of seemingly unrelated regressions (SUR). These estimates show that the β factor in equation (6) is less than zero (i.e., there is a forward premium puzzle) for the majority of AEs and only for a few EMEs. Note: Evaluation method -NE-RE (denotes no effect for the country and random effects occurring over the time period). Source: Authors' calculations. 
Carry trade in EMEs and AEs
For each of the 38 countries reviewed, we compared returns on both the dynamic and static carry trade 5 (Fig. 5.) . If the point in the chart is lower than the bisector, then the returns on dynamic carry trade exceed returns on static carry trade for the given currency. As we can see, the majority (8 out of 10) of AEs' currencies provided higher returns on dynamic carry trade. Only 10 of 28 currencies of EMEs provided higher returns on dynamic carry trade. 6 This confirms the result obtained by Burnside (2015) : in AEs, returns on carry trade financial portfolios are attributable to a volatile risk premium; in EMEs, returns on carry trade financial portfolios are attributable to a constant risk premium. It should be stressed that the calculated returns on carry trade in EMEs do not take into account periods in which covered interest parity did not hold. In addition, the length of the series for each country varied and was subject to data availability. Table 6 compares AEs and EMEs meeting one of the two following criteria: (1) an estimation of equation (6) yields a significant and positive β factor; (2) the risk premium is not constant. This comparison does not confirm the initial hypothesis. First, a constant risk premium (obtained by evaluating the risk premium trend for carry trade) does not guarantee significance for the constant in equation (6) Source: Authors' calculations.
Summing up and testing the hypothesis
Table 6
Comparisons of equation (6) 
reserves (Indonesia, India, and Thailand 7 ) do not guarantee a stable risk premium. As a stipulation, since 2009, these three countries have demonstrated an increase in foreign debt denominated in the national currency. It is probable that testing the hypothesis based on data for South Korea, Turkey, Indonesia, India, and Thailand was complicated by the existence of certain additional facts, causing the hypothesis to not be confirmed for these data.
Conclusion
This study shows that the data for Russia do not confirm the existence of a forward premium puzzle. If the uncovered parity equation accounts for the constant risk premium in the form of a constant term, based on monthly data for 2001 to 2014, we can state that uncovered interest parity holds in Russia. The existence of a significant constant term is consistent with the fact that carry trade returns in Russia are driven by a constant risk premium.
By comparing these empirical facts with specific features of the Russian economy, we find a hypothetical explanation for why UIP holds in Russia and not in most other countries. We can assume that high reserves of the Central Bank acted as insurance against foreign exchange risk for economic agents accumulating foreign debt in foreign currencies. This hypothesis can also explain differences in returns on carry trade portfolios found in Burnside (2015) .
Although this hypothesis appears to be credible, it cannot be proven based on data for EMEs and AEs at this point in time. This may be related to our insufficient understanding of the specifics of other economies and consequently to our failure to take them into account in verifying UIP. At the same time, testing UIP based on data for EMEs and AEs confirms earlier results: the forward premium puzzle does not exist for the group of EMEs studied (Bansal and Dahlquist, 2000; Frankel and Poonawala, 2010) . Returns on carry trade in EMEs are attributable to the static risk premium, unlike returns on carry trade in AEs (Burnside, 2015) .
